In an attempt to gather information from the physics community to target and address relevant issues for such a course, a survey was sent to over 400 members of the American Physical Society's Forum on Physics and Society and other physicists who may have an interest in this area. The sample population was intentionally biased in this way to try to obtain a better response rate. The key questions asked were, What, if any, course should be taught? and What issues should be addressed? Two subgroups of the targeted population --physicists in academia and physicists in industry and government labs --were sent two different surveys. Results are discussed below. Unless otherwise noted, all respondents not affiliated with academia are combined under the generic heading of "industry".
II. Sample Population Description
Of the over 400 physicists who received the ethics surveys, 137 responded. Of the 137, 56% (77) were identified as being from an academic setting (university, private college, community college, etc.) and 44% (60) were working in industry or a government lab. Different surveys asking differently connoted questions were sent to each group. The sample was 89% male and 11% female reflecting the continuing male dominance of the field. Other descriptive statistics for the two population samples are shown in Table I below. We notice that the academic population tends to be a little older, although since specific ages were not requested, an actual average age could not be computed. Nearly half the academic physicists were from public universities, and just under one-quarter were from private universities. The distribution of institutions represented did seem to influence responses to some of the questions asked, as we shall see. It was an almost half and half split between theoretical and experimental physicists in academia, in contrast to many more experimental respondents from the population sample from industry. The industry sample tends to be more middle-aged, with a little over half in government labs, and only slightly fewer physicists responding from private industry. The "other" 8% were from non-profit organizations that seemed to have an affect on their responses to survey questions. The "other" field category represents supervisory/advisory positions. The academic sample was 88% faculty (5% students, 7% post-docs). Most of the industry sample (90%) had Ph.D.'s. The specific field of respondents from the academic sample, in decreasing frequency (numbers indicate multiple responses), are shown in Table II below. Notice the preponderance (40%) of condensed matter, solid state, and materials research physicists employed in academia (and in contrast to the number from the industry sample below, reflecting 17%). The authors are unsure of the meaning of this statistic and do not know if it is representative of the larger population of physicists in the country. It may mean that these physicists are less employable outside of academic settings, or that they are merely more likely to respond to surveys about ethical issues in physics. The specific fields of respondents from the industry sample, also in decreasing frequency (and showing a little more diversity), are listed in Table III . When asked for a categorical job description, of the 60 physicists in industry, 23 were in applied research, 21 in managerial (supervisory) or advisory positions, 13 in basic research, and 11 in both basic and applied research. (Some physicists have more than one role, so the total is greater than 60.) It is important to note that just over a third of the sample were involved in management or advisory positions, which seems to have had an important bearing on the responses to the survey questions regarding ethical issues.
III. Academic Survey Questions and Results
The physicists in academia were basically asked four questions --all related to the desirability and feasibility of offering an ethics in physics course for undergraduate and/or graduate physics majors. First, they were asked if they believed that a formal study of ethical issues in science should be a requirement for physics majors at the undergraduate level and/or the graduate level. For the undergraduate level, 32% thought it should be a requirement, 57% thought it should be an elective, and 12% thought it should not be required at all. At the graduate level, responses were not too dissimilar, with 37% voting for a requirement, 40% suggesting it be an elective, and a higher (compared to undergraduate) 23% saying neither should it be a requirement nor an elective, perhaps some of them assuming it to be an elective or requirement at the undergraduate level. When asked to make comment on their responses, the majority of physicists were supportive --which is reflected in the combination of required and elective responses (89% for undergraduate and 77% for graduate), although some suggested that a full course would be a bit much, and that a seminar would do just as well. Another suggestion --which eschewed a full course but agreed with the idea of studying ethical issues in general --offered the idea of integrating ethical issues into existing required physics courses in the curriculum for a physics major. It is unlikely that this idea would become a reality, given the many comments to this and other questions to the effect that there are too many classes to take and too much material to cover in them already. Yet other respondents suggested that it may only be necessary for advisors to make graduate students aware of ethical issues in their advising, and to "teach by example," as role models for their students. Those who were opposed to offering an ethics course in the physics department suggested that perhaps the study should not be confined to ethical issues specifically in physics, but should entail a broader context of science and ethical issues. Of the minority of respondents who felt studying ethical issues in physics should be neither a requirement nor an elective at the undergraduate or graduate level, some suggested that ethics cannot be improved with study. The perspective is that by college, you "either have it or you don't." A similar caveat is that physics is "ethical by nature," implying that the entire idea of unethical physics is an oxymoron --a statement that perhaps underestimates the human (i.e. not infallible) aspect of any scientific endeavor.
Given the likelihood of a mixed response to this first question regarding requirements, the second question asked if the physicist thought it would be important for physics majors at least to have access to a course focusing on either ethical issues in science, or specifically ethical issues in physics. Ninety-one percent of respondents thought it important for physics majors to have access to a course on ethical issues in science, but only 28% thought it important to have access to a course on ethical issues specifically in physics. When asked to elaborate, comments suggested that there are plenty of good ethics problems in other sciences that could adequately acquaint the physics majors with some ethical issues --without appreciably compromising the physics curriculum.
The third question posed to the academic physicists population sample attempted to zero in on some commitment on the part of these physicists as to the feasibility of actually offering an ethics in physics course for physics credit toward a major in their department. Over a third (39%) did not think their department would even be receptive to offering any credit for such a course. Another third (33%) were not sure, but 29% thought it would be possible to offer some credit (one, two, or three hours), with the majority (19% of the total) opting for offering a one credit hour course. The most common caveat was that there are too many requirements for a physics major, and there simply is no room for another course in the curriculum. Physicists teaching at smaller colleges or universities also didn't think they had enough students for such a course to run. Other physicists speculated that there was probably no one qualified or interested enough in their department to teach such a course.
A fourth question was asked regarding the possibility of creating an interdisciplinary course --perhaps run by both the physics and philosophy departments --focusing on ethical issues in physics. The responses were slightly more positive with 43% of these physicists answering that this was probably possible, 32% thought probably not, and 25% were not sure. Those who felt such an interdisciplinary effort was possible tended to be from private universities. Many from public universities cited political obstacles to creating such a course.
Finally, the academic physicists sample was sent a topical outline for the ethical issues in physics course offered at Eastern Michigan University (a one-credit hour course required of all physics majors), and asked to delete from the list those topics that might be viewed as unnecessary or undesirable for some reason, and to add other topics that might be useful for studying ethical issues in physics. The outline is presented in Table  IV . Numbers in parentheses indicate the frequency of deletion by the 77 respondents. Only the Manhattan project and the subheadings of physicists' responsibility for consequences for their research and obligation to do research were deleted by an appreciable number (even so, by only about 10% of the respondents). Most of the respondents who deleted this topic indicated that the reason was that the example is so outdated. Table V lists the additional issues that were suggested by the academic physicists (numbers represent frequency of the responses). Table V 
Self-deception
Given that this was an open-ended question (respondents were not prompted in any way), it is interesting to note that despite the frequent deletion of the Manhattan Project from the original list, similar categories (weapons/SDI/military) still top the list. The sheer number of suggested issues was also somewhat surprising --perhaps an indication of how much thought these physicists have given to ethics, despite their overall reluctance to include specific study of such ethical issues in the physics curriculum.
IV. Industry Survey Questions and Results
The physicists in industry and government were basically asked two questions: 1) Do you think it would be valuable to your lab or department if entering physicists had taken a course dealing with ethical issues in physics? and 2) What ethical issues (such as conflict of interest) would it be most important for a research physicist in your lab or department to understand (either through formal training or on the job instruction)?
An overwhelming 74% answered "yes" to the first question. It would be valuable if physicists had a course on ethical issues in physics. We can see some variability in the reasons for the yes or no choice in the separation of comments made by physicists in government labs, private labs, and non-profit organizations in Table VI . Course best in history/philosophy Ethics in culture of science Some physicists did not respond yes or no ("neither"), but made comment, nonetheless. Some of the "no" comments echo the beliefs of some of the physicists from academia (e.g. ethical behavior having complex roots and cannot be taught, and that there is no ethics problem in physics). No one from a non-profit setting answered yes --indicating an ethics course would not be valuable to them. Perhaps when one removes the profit motive, unethical behavior disappears. However, most of the "yes" respondents made it quite clear that ethical issues are an important component of their work, whether it is in the context of office politics, intellectual property rights, trust and reliability, pressures to over-claim certainty, conflict of interest, fraud, carelessness, or the lack of honesty and integrity in much of American society. For some, ethics issues arise on a daily basis.
The second question then focused on those issues that would be most important for a physicist working in a lab to understand --either through formal training or on-the-job instruction. As an open-ended question (with only the "conflict of interest" prompt), it generated quite a variety of responses, as can be seen in Table VII (where numbers indicate the frequency of a particular response).
Table VII -Ethical Issues Most Important for a Research Physicist to Understand

Government Lab
Honesty (data, fraud, uncertainties) (6) Conflict of interest (6) Treatment of co-workers, subordinates (3) Process of getting funds (3) Truth in advertising for proposals (3) Intellectual property rights (2) Publication ( These issues all seem to fall under the categories of honesty and integrity, or the potential lack of these qualities in numerous contexts and situations --publication, funding, advertising, competition, liability, accountability. Many of the issues in Table  VII and the comments in Table VI seem to be a function of the many physicists who find themselves in managerial and/or supervisory roles in industry --comprising just over a third of the 60 respondents. These respondents seemed particularly uncomfortable wearing two hats --that of the pure scientist and that of the capitalist (or having to answer to those who see only the "bottom line"). They are the ones who most likely contributed greatly to the 74% of this group who thought it would be valuable if physicists had a course on ethical issues in physics.
The physicists in industry, like those in academia, were given the topical outline for the ethical issues in physics course taught at Eastern Michigan University, and asked to suggest additional issues that they thought might be useful to study in such a course. Results are in Table VIII . Here we see a slightly different perspective from the respondents in academic settings. There is more variety, and more of an economic/social flavor to the issues.
Table VIII -Industry Physicists -Suggested Additional Issues for Course
Role of physicist -entrepreneur, citizen, voter, career guide, teacher, obligations to students, media, public as taxpayers (6) Responsibilities of reviewers/peer review/delay of publication, nit pik (6) Confidentiality (5) Ownership ( This list, combined with the suggested additional issues for an ethics in physics course from the physicists in academia, create a fertile data base from which one could extract a number of controversial ethical issues to discuss in a course or seminar. Any one of them can create a context within which undergraduate or graduate physics students can grapple with their own beliefs and values underlying their decisions to act one way or another.
V. Conclusions
Given the results of this survey, it seems clear that there is a difference in perspective between physicists in academia and those in industry. Obviously, it is the opinion of the authors that there is a need for an ethics course in the physics curriculum. The issues may not be as prevalent in academia, and the problems may not present themselves with as much urgency, but those physicists in physics departments across the country might consider the preparation of their students, and whether it is adequate, given the reality of their likely future employment in industry, and the ethical issues they will undoubtedly face.
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